(54) 



core < 



REFLECTION TYPE MICROSCJJKi OBJECTIVE LENS, PROJECTING AND 
VERTICAL ILLUMINATING DEVICE FOR REFLECTION TYPE 
MICROSCOPE HAVING THIS OBJECTIVE LENS AND REFLECTION TYPE 
MICROSCOPE SYSTEM HAVING THIS OBJECTIVE LENS 

4-407 (A) (43) 6.L1992 (19) JP 

Appl. No. 2-100438 (22) 18.4.1990 
HITACHI LTD (72) HIROYA KOSHISHIBA(l) 

Int. C\\ G02B17/00,G02B13/18,G02B21/00,G02B21/02,G02B21/08,G02B2I/16 



(11) 

(21) 
(71) 
(51) 

PURPOSE: To obtain the lens which has a large numerical aperture, a small 
central shielding rate and a high resolution by constituting the objective lens 
of two concave mirrors, a plane mirror and a convex mirror and forming this 
lens so as to satisfy prescribed conditions. 

CONSTITUTION: The reflected light from an object surface is reflected by the 
concave mirror Lm, the plane mirror L13, the concave mirror L,2, and the con- 
cave mirror Lu in this order, by which images are formed. These mirrors are 
so formed as to satisfy the conditions to attain tul>|u'| when the angle formed 
by the incident ray on the concave mirror L14 with the optical axis is designated 
as u and the angle formed by the reflected ray with the optical ^xis as u'. 
The large numerical aperture is, therefore, obtd. with the reflecting mirror 
having a large F-number and since the resolving power of the lens is inversely 
proportional to the numerical aperture, the high resolving power is obtd. The 
central shielding rate e is decreased to ^20% as against 40 to 50% of the 
conventional lenses by adequately selecting the lens diameter and spacing. 





a: object surface, b: lens, c: shielding 
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PURPOSE: To generate linear luminous flux which has uniform intensity, to 
make a high S/N read, and to improve inspection accuracy by arranging two 
cylindrical lenses and an integrator on the optical axis of a linear light source. 

CONSTITUTION: The 1st and 2nd cylindrical lenses 3a and 3b are arranged 
between the linear light source 1 and a body 4 to be inspected and the integrator 
2 is further provided between the light source 1 and 1st cylindrical lens 3a. 
The integrator 2 is arrayed in a direction Y perpendicular to an optical glass 
rod and the optical axis and uniforms the intensity of illumination light in 
the direction Y. In this constitution, the linear luminous flux from the light 
source 1 is made into luminous flux parallel to the optical axis through the 
lens 3a and passed through the lens 3b to generate the linear luminous flux 
which has uniform intensity on the focus axis in an image space. Therefore, 
an image pickup element 6 can makes a read with a high S/N and the inspec- 
tion accuracy of a wiring pattern, etc., can be improved. 




a: direction of optical axis 
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PURPOSE: To allow high-speed scanning and to simplify constitution as well 
as to reduce the cost thereof by integrally holding a light transmitting optical 
system and a light receiving optical system and moving a moving base back 
and forth at a high speed thereby executing the main scanning of a light point. 

CONSTITUTION: The light transmitting optical system 18 consisting of a collima- 
tor lens 16 and an objective lens 17 and the light receiving optical system 21 
consisting of an objective lens 19 and a condenser lens 20 are integrally fixed 
to the moving base 15. A sample base 22 carrying a sample 23 is disposed 
between these two optical systems 18 and 21. The moving base 15 is moved 
back and forth at a high speed via a laminated piezoelectric element 33 and 
the main scanning of the light point is executed. On the other hand, the sample 
base 22 is subjected to sub-scanning at the speed lower than the main scanning 
speed in the direction perpendicular to the main scanning direction by a pre- 
scribed pulse motor. Since the sample base 22 cannot be moved at a high speed, 
the splashing away of the ample 23 does not arise and the high-speed scanning 
is possible. 
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(54) CONFOCUL SCANNING TYPE MICROSGOPE 

(57)Abstract: 

PURPOSE: To allow high-speed scanning and to simplify constitution 
as well as to reduce the cost thereof by integrally holding a light 
transmitting optical system and a light receiving optical system and 
moving a moving base back and forth at a high speed thereby 
executing the main scanning of a light point 

CONSTITUTION: The light transmitting optical system 18 consisting of 
a collimator lens 16 and an objective lens 17 and the light receiving 
optical system 21 consisting of an objective lens 19 and a condenser 
lens 20 are integrally fixed to the moving base 15. A sample base 22 
carrying a sample 23 is disposed between these two optical systems 
18 and 21. The moving base 15 is moved back and forth at a high 
speed via a laminated piezoelectric element 33 and the, main scanning 
of the light point is executed. On the other hand, the sample base 22 is 
subjected to sub-scanning at the speed lower than the main scanning 
speed in the direction perpendicular to the main scanning direction by 
a prescribed pulse motor. Since the sample base 22 cannot be moved 
at a high speed, the splashing away of the ample 23 does not arise and 
the high-speed scanning is possible. 
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